We conducted a retrospective study to compare the clinical characteristics of external auditory canal cholesteatoma (EACC) with those of a similar entity, keratosis obturans (KO). We also sought to identify those aspects of each disease that may lead to complications. We identifi ed 6 patients in each group. Imaging studies were reviewed for evidence of bony erosion and the proximity of disease to vital structures. All 6 patients in the EACC group had their diagnosis confi rmed by computed tomography (CT), which demonstrated widening of the bony external auditory canal; 4 of these patients had critical erosion of bone adjacent to the facial nerve. Of the 6 patients with KO, only 2 had undergone CT, and neither exhibited any signifi cant bony erosion or expansion; 1 of them developed osteomyelitis of the temporal bone and adjacent temporomandibular joint. Another patient manifested KO as part of a dermatophytid reaction. Th e essential component of treatment in all cases of EACC was microscopic debridement of the ear canal. We conclude that EACC may produce signifi cant erosion of bone with exposure of vital structures, including the facial nerve. Because of the clinical similarity of EACC to KO, misdiagnosis is possible. Temporal bone imaging should be obtained prior to attempts at debridement of suspected EACC. Increased awareness of these uncommon conditions is warranted to prompt appropriate investigation and prevent iatrogenic complications such as facial nerve injury.
Introduction
External auditory canal cholesteatoma (EACC) is a rare entity; its estimated prevalence is 1 in 1,000 otologic patients. 1 Most reported cases have arisen spontaneously without any clear etiology, and others have occurred following surgery or trauma to the auditory canal. 2, 3 Ear canal stenosis or obstruction has also been described as a causative factor. 3 Spontaneous EACC has been attributed to the loss of normal migration in the aging epithelium of the canal wall, particularly along the inferior canal wall. 3 A change in cellular proliferation in the external auditory canal as a result of an accumulation of keratin debris has also been hypothesized; such a fi nding may be related to local tissue hypoxia. 4 Otoscopic examination of a patient with an EACC typically reveals an ulceration of the canal wall or a defect in the bony canal lateral to the tympanic annulus. 2, 5 Th e most common sites are the posterior and inferior walls, although some reports have indicated involvement of the anterior wall and even circumferential canal involvement. 2, 5, 6 While some authors 2 have suggested probing the area of erosion to help determine the depth of the cholesteatoma sac, we believe that such a practice may predispose to injury of the underlying structures. Nevertheless, the true extent of EACC may not be apparent on clinical examination alone, which means that imaging studies are essential in establishing a diagnosis and avoiding iatrogenic complications. Facial nerve paresis has been reported as a rare manifestation of a very large EACC. 7 that had been diagnosed during the same period, and we reviewed those records for comparison purposes. Th e KO group consisted of 3 males and 3 females, aged 5 to 76 years (mean: 49.5).
In addition to demographic data, we compiled information on symptoms and physical examination fi ndings for each patient. We also reviewed computed tomography (CT) scans when available to look for evidence of bony erosion and to determine the proximity of disease to vital structures. Both EACC and KO were defi ned as a localized collection of keratinaceous debris in the medial external auditory canal. Th e diagnosis of EACC was favored by the presence of a localized disruption of canal wall integrity and an underlying bony cavity noted on physical examination. Th e diagnosis of EACC had been confi rmed by evidence of bony canal erosion on CT.
Results

EACC group.
Th e EACC group consisted of a 7-yearold boy and 5 women aged 35 to 84 years (mean: 58.0) (table 1). Two patients with EACC had presented with signifi cant otalgia, 2 with otorrhea, and 3 with aural pressure. No patient complained of itching, and only 1 reported tinnitus.
Subjective hearing loss had been reported by 4 patients.
A more frequently encountered entity that leads to ear canal occlusion is keratosis obturans (KO). Th e distinction between EACC and KO has been based largely on clinical appearance, as summarized by Piepergerdes et al 2 and Naiberg et al. 8 Recent reviews of the literature have failed to fi nd any consistent clinical symptoms to distinguish these two entities. 6 Th is suggests that a defi nitive diagnosis may not be possible. However, the erosive tendency of EACC means that it is important to make the distinction in order to ensure that vital structures are not placed at risk during examination and management.
In this article, we describe our fi ndings in a series of patients with EACC, and we contrast them with fi ndings in a series of patients with KO. Particular attention has been paid to the appearance of the external auditory canal on radiographic imaging.
Patients and methods
Aft er obtaining Institutional Review Board approval, we conducted a retrospective search for diagnosed cases of EACC from among the records of 3,874 patients who had presented to our academic otology practice from July 2005 through June 2008. We found 6 cases; they had occurred in 1 male and 5 females, aged 7 to 84 years (mean: 49.5). Th en we identifi ed 6 cases of KO Audiometry revealed a conductive hearing loss in 2 of these patients (mild in 1 and mild to moderate in the other), a profound left -sided sensorineural hearing loss and a mixed right-sided hearing loss in 1 patient, and normal hearing in the remaining patient. Th e results of audiometry in the 2 patients who did not report a subjective hearing loss were within normal limits. Facial nerve function had been intact in all 6 patients. One patient, a 37-year-old woman, had had an ear canal polyp removed 15 years earlier when she was a young adult; aft erward, she experienced a long intervening period when she had been asymptomatic. On physical examination, all patients had had what appeared to be cerumen in the external auditory canal. Gentle removal of the material revealed a keratin mass in an irregular crater that extended various distances into the bony canal wall. No cases of acute otitis externa or tympanic membrane perforation were noted.
Radiologic fi ndings included erosion of the bony canal wall in all 6 patients. In 4 of these cases, signifi cant erosion was seen in the vicinity of the mastoid segment of the facial nerve. Th e CT of the 7-year-old boy showed an irregular bony expansion of the inferior and posterior walls of the left external auditory canal with thinning of the bone over the mastoid segment of the fallopian canal (fi gure 1). Another patient, a 35-year-old woman, had an irregular erosion of the right inferior and posterior external auditory canal walls, with a segment of facial nerve completely dehiscent adjacent to the cholesteatoma (fi gure 2). CT fi ndings in the other EACC patients included bony erosion of the posterior, inferior, and superior canal walls and deep pockets of erosion abutting the facial nerve. None of the 6 cases involved extension into the middle ear space or erosion of the ossicular chain.
All 6 patients were managed with microscopic debridement in the offi ce setting without the need for local anesthesia. Disease recurrence was negligible in all cases, and surgical management under general anesthesia was not required. No case of iatrogenic facial nerve injury occurred.
KO group. Th e KO group consisted of a 5 year-oldboy and 5 adults: 2 men and 3 women aged 21 to 76 years (mean: 58.4) (table 2). Otalgia was uniformly present, and aural pressure or fullness was present in 5 patients. Th e presence of otorrhea, itching, and tinnitus was variable.
Since KO presents as a complete keratin plug fi lling the ear canal, all 6 patients initially reported some degree of hearing loss. Th ree of them experienced a complete improvement upon the removal of the keratin plug, but the other 3 reported continued subjective hearing loss, which was confi rmed by audiometry in each; 1 patient had a moderate to severe unilateral conductive hearing loss, 1 had a mild to moderate bilateral sensorineural hearing loss, and 1 had a mildly sloping, mixed unilateral hearing loss. Audiometric fi ndings in the other 3 patients were within normal limits. All 3 cases of objective hearing loss were believed to be unrelated to the external ear canal disease.
No patient exhibited any facial nerve weakness, and only 1 patient was found to have an expansion of the bony canal on physical examination; this expansion was entirely circumferential and was not localized. Th ere was 1 case of granular myringitis, 1 id (dermatophytid) reaction, and 1 case of acute otitis media with a tympanic membrane perforation.
CT was obtained in 2 of the 6 cases. Both scans demonstrated a soft -tissue opacity in the external auditory canal without bony erosion (fi gure 3).
Two patients experienced a rapid reaccumulation of keratin that required follow-up every 1 to 3 months. • A 76-year-old woman with diabetes mellitus was found to have KO incidentally aft er she presented with bleeding from the ear canal. An underlying granular myringitis was found, and she was treated with a topical antibiotic cream and acetic acid solution.
• A 55-year-old woman with diabetes and multiple allergies presented with a history of tinea pedis that had arisen while she had been taking systemic steroids for the treatment of bunions. During that time, she noticed a worsening of her long-standing aural fullness and itching in both ears, as well as scaling of the scalp. She sought an otologic evaluation and was found to have dense KO in both ears that reaccumulated rapidly and was resistant to numerous topical preparations. She was diagnosed with a dermatophytid reaction that ultimately required systemic antifungal therapy to control. Treatment of the distal dermatophyte infection resulted in resolution of the ear canal disease.
• A 73-year-old man with diabetes was being treated for acute otitis externa when he was diagnosed with KO of the left ear. He returned several months later with increasing pain over the pretragal area that did not improve during treatment with an ototopical preparation. CT revealed a narrowing of the temporomandibular joint (TMJ), and subsequent magnetic resonance imaging demonstrated a dysplastic mandibular condyle suggestive of osteomyelitis. It was felt that the osteomyelitis began in the temporal bone and then spread to the TMJ and mandible. Treatment with an oral fl uoroquinolone was instituted for several weeks, and the patient improved. Follow-up imaging confi rmed resolution of the infection.
Discussion
Cholesteatoma is an uncommon infl ammatory condition that typically aff ects the middle ear and mastoid air-cell system. It appears histologically as a cystic structure lined with keratinizing stratifi ed squamous epithelium. Cholesteatoma of the external auditory canal was fi rst described by Altmann and Waltner 9 in 1943, and it was later distinguished from KO in a series of 6 patients by Piepergerdes et al 2 in 1980.
Presentation of EACC. Th e classic clinical presentation of EACC includes otorrhea and chronic dull pain. 2 Th e debris accumulation is believed to be copious enough to cause hearing loss only in rare cases. 2 Th is was not the case in our own series, but it was felt that the audiometric abnormalities found in 3 of the 6 EACC cases were unrelated to the canal disease.
In the largest series of EACC cases published to date, Owen et al analyzed 48 consecutively presenting patients over a 26-year period and found that more than half of them had no identifi able inciting event. 6 Th e presence of otalgia and otorrhea was variable, and aural occlusion and fullness occurred only occasionally. Moreover, 24% of patients were asymptomatic. Th ese fi ndings underscore the need for additional diagnostic criteria when EACC is suspected.
In 2005, Naim et al 4 proposed a four-stage classifi cation system for EACC based on its histopathologic appearance. Based on this system, all of our patients would have had stage III disease, and surgical excision would be recommended. However, surgery was not required for any of our patients for disease control. Th e Naim staging system, with its reliance on histologic fi ndings, is of uncertain value for clinical decision making in EACC.
Presentation of KO. KO is closely related to EACC; indeed, these two entities were once believed to represent the same disease process. 2 KO generally occurs in younger patients, it is oft en bilateral, and it has a reported association with bronchiectasis and sinusitis. 2 KO is described as an occluding plug of keratin without signifi cant otorrhea and with a thickened but intact tympanic membrane. 2 Th e original description of KO was published by Toynbee 10 in 1850, and the term keratosis obturans was coined by Wreden 11 in 1874. Th e pathogenesis of KO has been most oft en described as a chronic desquamative process of the ear canal. However, the initiating event remains unknown. 2 Some authors 2 have associated KO with bronchiectasis by way of a sympathetic stimulation of the ceruminous glands and hyperemia; we found no known pulmonary comorbidity in any of the patients in our study. Corbridge et al documented faulty epithelial migration patterns of the external auditory canal epithelium in patients with KO. 12 CT imaging of KO demonstrates a soft -tissue plug in the external auditory canal, oft en with generalized canal widening. 8, 13 Th e distinguishing feature is the absence of focal bone erosion without formation of bony spicules. Because KO produces a pattern of bony expansion rather than erosion, the occurrence of invasive complications is unlikely.
Disease course. Extension of EACC into adjacent structures has been described. 5, 13 The middle ear space may be involved, typically by disruption of the tympanic annulus. Invasion into the mastoid air-cell system represents a more complicated entity that poses a greater risk to the facial nerve. In either case, more extensive surgical debridement is required. As with other cholesteatomas, EACC may result in dehiscence of the tegmen tympani or tegmen mastoideum and a subsequent need for surgical reconstruction to prevent complications such as cerebrospinal fl uid otorrhea and meningitis. Semicircular canal erosion may also be pos-sible, although this has not been reported with EACC.
Treatment. Th e treatment of cholesteatoma of the middle ear and mastoid is focused on the complete surgical removal of all keratin-bearing tissue from the middle ear space. In contrast, in both EACC and KO that is not advised because this is the normal epithelium in this location. Th erefore, treatment of these disorders is focused on (1) removing keratin debris to provide an open, clean canal and (2) preventing extension of the disease into other areas, such as the middle ear. Usually this will require nothing more than frequent cleaning and debridement of keratin debris in the outpatient setting. 2 If chronic pain is present or if the lesion is more extensive, surgical management may become necessary. Surgical options include debridement via a postauricular approach, canaloplasty, and split-thickness skin graft ing to cover the canal defect. Erosion into the mastoid air cells may necessitate a mastoidectomy.
In an eff ort to guide therapy, Holt 3 described three stages of EACC and their recommended treatments:
• For superfi cial, localized, saucerized defects, frequent cleaning with debridement as an offi ce procedure is suffi cient.
• For deeper localized pockets of external auditory canal erosion, canaloplasty is recommended.
• Lesions that extend into the mastoid require mastoid surgery.
Since both EACC and KO may appear at presentation as nothing more than a dense wax impaction, the removal of these lesions should always be done in a careful, painless manner. Attempts to remove dense cerumen impaction should always be attempted under microscopic visualization. Instrumentation should begin laterally, and the physician must take great care to avoid tugging or pulling if debris is not easily extracted. Irrigation should be avoided because water might introduce bacteria into an epithelial pocket, resulting in a wet, infected cholesteatoma that might require additional medical or surgical management.
An important guiding factor in the treatment of EACC and KO is the presence of pain. Removal of a large EACC may be precluded by severe pain, which may be a sign of deeper penetration of the disease process. In this scenario, no further offi ce cleaning should be attempted, and the patient should be sent for CT to better defi ne the depth of invasion and the extent of bony erosion. If the use of instrumentation does not produce excessive pain, complete removal may be possible in the offi ce. Once the ear canal is adequately cleared, any expansion of the canal wall should be evaluated further with CT. It is important to refrain from anesthetizing the ear to facilitate patient comfort during cleaning because this may mask an important sign of deep tissue invasion by an EACC.
If an EACC or KO is large or extends into areas inaccessible through the meatus, a surgical meatoplasty should be considered. Th is will smooth the contour of the canal wall and prevent keratin reaccumulation or progression.
In the present series, all patients had been treated with serial microscopic debridement in the offi ce without the need for debridement under anesthesia. Reaccumulation was minimal and amenable to further offi ce debridement, suggesting a potentially eff ective alternative to traditional surgical management. As previously noted, CT is an invaluable resource in such cases to facilitate safe debridement and to avoid iatrogenic injury.
Special attention must be paid when CT demonstrates extensive dehiscence of the facial nerve in its course through the fallopian canal. Although such a circumstance was not seen in our series, we believe that such a case warrants debridement in the operating room. Surgical debridement allows for identifi cation and safe dissection of the facial nerve in an uninvolved segment. Additional study is needed to support this recommendation.
In conclusion, EACC is an uncommon entity that may be mistaken for KO, cerumen impaction, or another disease process. Because it is typically indolent and longstanding, signifi cant bony erosion may be present at the time of diagnosis. Exposure of vital structures, including the facial nerve, must be taken into consideration when initial cleaning of the ear canal is attempted. KO generally produces a distinctive smooth erosion of the medial canal, which poses minimal danger to deeper structures. Pain may be an important indicator of deep infi ltration, and it should prompt acquisition of CT prior to complete debridement. EACC may be managed effectively in the outpatient setting, with surgery reserved for appropriately selected high-risk cases.
